Cellular mechanisms for trazodone-induced cardiotoxicity.
The second-generation selective 5-HT2 receptor antagonists and reuptake inhibitors (SARIs) class antidepressants are known to have fewer cardiovascular side effects than the older ones. However, several case reports showed that trazodone, one of the second-generation SARIs, induces QT prolongation, cardiac arrhythmia, and ventricular tachycardia. Although these clinical cases suggested trazodone-induced cardiotoxicity, the toxicological actions of trazodone on cardiac action potentials (APs) beyond the human ether-a-go-go related gene (hERG) remain unclear. To elucidate the cellular mechanism for the adverse cardiac effects of trazodone, we investigated its effects on cardiac APs and ion channels using whole-cell patch clamp techniques in human-induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs) and transiently transfected human embryonic kidney cells (HEK293) with cardiac ion channel complementary DNA. Trazodone dose-dependently decreased the maximum upstroke velocity (Vmax) and prolonged the AP duration, inducing early after depolarizations at 3 and 10 μM that triggered ventricular arrhythmias in hiPSC-CMs. Trazodone also inhibited all of the major ion channels (IKr, IKs, INa, and ICa), with an especially high inhibitory potency on hERG. These data indicate that the prolonged AP duration and decreased Vmax due to trazodone are mainly the result of hERG and sodium ion inhibition, and its inhibitory effects on cardiac ion channels can be exhibited in hiPSC-CMs.